Introduction
Varicose veins affect approximately one out of two people over fifty years of age, occur in a wide range of ethnic groups and are more common in women than men. 1 The main symptoms they cause include heaviness, tension, aching and itching, and their main complications are haemorrhage, thrombophlebitis, oedema, skin pigmentation, atrophie blanche, varicose eczema, lipodermatosclerosis and venous ulceration. They are thought to be caused by changes in the vein wall, causing primarily vein dilatation, followed by separation of the valve cusps, leading to valve incompetence and further vein dilatation. 2 Varicose vein surgery is therefore performed frequently in the United Kingdom and approximately 20% of these operations are bilateral. 3 A previous study 4 has demonstrated that patients would prefer a single bilateral in-patient procedure instead of two separate unilateral day-case operations. The reasons for this include a shorter time required off work and discomfort experienced on a single occasion. This is not however financially beneficial to hospital trusts due to the current National Health Service tariff system in the UK, where a single code would be used for a bilateral operation and two unilateral operations could be coded for twice if done on separate occasions.
There is currently little evidence comparing bilateral and unilateral varicose vein surgery, although it has been suggested that bilateral surgery does not have higher complication rates. 5, 6 This study aims to compare the complication rates of the two types of surgery.
Methods

Data was collected prospectively, between January 2002 and June 2005, by a single Surgical Care
Practitioner, from all patients undergoing varicose vein surgery at Southport and Ormskirk Hospital NHS Trust in the northwest of England. A total of 1090 patients were included in this study.
All patients were assessed preoperatively by clinical examination and with a hand held continuous-wave Doppler ultrasound system. Patients who were having surgery for recurrent varicose veins, small saphenous vein surgery, or patients who had visible varicose veins but no obvious reflux were further assessed by duplex ultrasonography. 695 (64%) of these had unilateral and 395 (36%) had bilateral varicose vein surgery, giving a total of 1485 legs operated on (47% as a unilateral operation and 53% during a bilateral operation). Patients who required treatment to both legs had a bilateral procedure and those affecting only one limb underwent unilateral surgery. The two groups had a similar distribution of surgical procedures to the great and small saphenous veins. All of the operations were performed under general anaesthesia by a team led by two consultant vascular surgeons. In both bilateral and unilateral operations, the main surgeon present was almost always a consultant or staff grade, usually assisted by a senior house officer or surgical care practitioner. The most senior surgeon was a consultant in 783/1090 (72%) of the operations and a staff grade in 173/1090 (16%) of cases. In the remaining operations 134/1090 (12%), the most senior surgeon was a locum registrar, a specialist registrar, a senior house officer or a surgical care practitioner.
Prophylactic thromboembolic deterrent (TED stockings, Tyco, UK) stockings were worn for 6 weeks following the operation and 2500U of dalteparin (Fragmin, Pfizer, UK) was administered postoperatively in patients considered to have an increased risk of a thromboembolic event (e.g. patients using the oral contraceptive pill). No antibiotic prophylaxis was given. When patients underwent bilateral surgery with sapheno-popliteal ligation on one side and a sapheno-femoral ligation on the other, the patient was fully turned and completely re-draped for the second procedure.
All patients were followed up for four weeks postoperatively in a Surgical Care Practitioner led clinic. Outcome measures included whether the patients had experienced any postoperative wound infection, paraesthesia, neuralgia or deep vein thrombosis (DVT), and whether the patients had any residual varicose veins. The Surgical Care Practitioner collected the data systematically according to a proforma which included details of any wound infection, paraesthesia, neuralgia, residual veins and DVTs. The presence of a wound infection was based on patient reporting.
In the follow-up clinic the Surgical Care Practitioner asked about the presence of a purulent discharge with or without erythema, pain and swelling and, if present, this was documented as a wound infection. Residual veins were any varicose veins visible following surgery. Neuralgia was documented if the patient had permanent post-operative nerve pain. Paraesthesia was numbness of the skin. A post-operative DVT was a deep venous thrombosis diagnosed with duplex ultrasonography following clinical suspicion. Systematic duplex ultrasound screening for postoperative DVT was not done.
Chi squared tests have been used to analyse contingency tables. A p value of <0.05 was taken to mean that statistical significance had been reached.
Results
No patient died during treatment or follow-up. The only major complications were deep vein thromboses in 4 patients and a groin abscess in 1 patient which required surgical drainage. Complication rates have mainly been reported according to the operation performed on each patient rather than limbs operated on. Bilateral surgery might therefore be expected to have an increased rate of complications due to the greater extent of surgery than unilateral operations. Table 1a compares the overall complication rates for unilateral and bilateral varicose vein surgery counted according to the number of patients treated and, for comparison, Table 1b compares the complication rates relative to the number or legs operated on. Table 1a demonstrates that there was a wound infection rate of 43/695 (6.2%) for a unilateral procedure, compared to a rate of 34/395 (8.6%) when the surgery was performed as a bilateral procedure. Only one patient required a return to theatre. This was for drainage of a groin abscess following bilateral varicose vein surgery (bilateral re-do groin exploration and unilateral sapheno-popliteal junction ligation). The difference in wound infection rates was statistically significant when comparing a unilateral operation to a bilateral operation, but when this was analysed according to the number of legs operated on, the difference was not statistically significant. There was a paraesthesia rate of 77/695 (11%) for the unilateral procedure group compared to a rate of 81/790 (10%) of limbs for the bilateral group. Only 2 patients developed neuralgia post-operatively and both of these had undergone unilateral high saphenous ligation, above knee great saphenous stripping and multiple phlebectomies with the senior surgeon being a consultant. This gave an overall neuralgia rate of only 2/1485 (0.13%) per leg. Residual varicose veins were present in more bilateral than unilateral operations. A DVT occurred following 4/ 1090 (0.36%) of operations, all had undergone sapheno-popliteal ligation. In one of these cases, this was a unilateral procedure, along with multiple phlebectomies. In 2 patients a unilateral saphenopopliteal ligation had been performed with bilateral high saphenous ligation, above knee great saphenous vein stripping and multiple phlebectomies. One patient had undergone bilateral sapheno-popliteal ligation. Overall, the total number of all types of complication was nearly twice as high in bilateral operations (38%) compared to unilateral operations (22%) (Table 1a) . However, Table 1b shows that the complication rate per limb was the same whether the operation was a unilateral procedure or part of a bilateral procedure. The number of complications simply reflects the extent of the surgical procedure.
The complication rates from the different types of surgery were also compared. Firstly, the complication rates of those patients who had undergone only unilateral primary great saphenous vein surgery were compared to the rates of those patients who had undergone bilateral primary great saphenous vein surgery (Table 2) . Wound infections and residual varices were similar in the two groups, but paraesthesia was more frequent in the bilateral group.
Complication rates for unilateral sapheno-popliteal ligation in association with any other ipsilateral procedures were compared with those for bilateral sapheno-popliteal ligation in association with any other procedures (Table 3) . We found similar wound infection rates and residual varices in these groups. Paraesthesia rates were higher in the bilateral group. We also assessed the complication rates of all patients who had undergone bilateral surgery which had included at least one sapheno-popliteal ligation. In these the complication rates were higher, with more wound infections, residual varices and more patients having some paraesthesia. Table 3 . Rate of complications for unilateral and bilateral surgery comparing patients with primary varicose veins only e comparing numbers of patients treated Unilateral re-do surgery in association with any other ipsilateral procedure was also compared to bilateral re-do surgery with any other procedures (Table 4) . A higher incidence of wound infection and paraesthesia was found in the bilateral group. Few residual varices occurred in either group and there was no case of DVT.
Patients who required repositioning during the operation, (e.g. those patients who had both great and small saphenous vein surgery would be required to be changed from supine to prone or vice versa) were also compared to those patients who did not require this (Table 5 ). Similar rates of wound infection, paraesthesia, residual varices and DVTs were observed in both groups.
Discussion
The complication rates detected for unilateral and bilateral varicose vein surgery during this study are comparable to other centres. 7, 8 Our rates of paraesthesia and residual varicose veins may be higher than other centres due to the use of prospective rather than retrospective collection of complication data. A retrospective collection of data would be expected to under-report minor complications. In addition, paraesthesia tends to resolve with time and our observations come from the 4 week follow-up interval when this complication might be most often detected.
In this study population there seems to be a low risk of post-operative DVT, although it is recognised that the rate of clinically detected DVTs is lower than the actual DVT rate, as DVTs may be silent with a minimal short or long-term clinical significance. 9 All four of the patients in this study found to have post-operative DVTs had undergone sapheno-popliteal ligation.
There is a trend in our data which suggests that bilateral surgery, which includes sapheno-popliteal ligation gives an increased risk of complications, particularly wound infection, compared to unilateral surgery. However, since the number of complications per operated limb is similar following unilateral and bilateral surgery, this is probably simply due to the increased extent of treatment in the bilateral group. Higher rates of wound infection were detected in patients who were repositioned during the operation despite re-draping after the change of position. It is also unclear as to why this particular population was also found to have an increased rate of paraesthesia.
The time taken for surgical procedures was not recorded so the effects on operative time of different surgeons and of bilateral surgery cannot be judged. It is very likely that bilateral procedures were more lengthy than unilateral operations.
Conclusion
The data reported above show that some adverse event occurred following 22% of unilateral operations and 38% of bilateral operations. The most frequent event was paraesthesia which would be expected to improve with time. Wound infection and residual varices were also commonly seen. When the complication rate was analysed according to the number of limbs treated, there was no difference between unilateral and bilateral surgery. The number of complications appears to be related to the extent of surgical treatment. We hypothesise that the complication rates of bilateral procedures would be similar to those had the patients been treated by two unilateral procedures, as is often the case in the UK NHS. 
